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Last update

ALooked at smaller variations at effect decay pipe radius variataRs (
has on flux

AHomework: Loolat effects other variations in the decay pipe
geometry can have on flux using 2.5 cm asgima value for variation.
ATransverse offset of the decay pipe in x, y

ATilting the upstream end of the decay pipe while keeping the downstream
end onaxis.

ADecay pipe with elliptical crosction
Aa. 26 SRéE RSOF @& LJALIS
A Pipe split into 3 segments
AFor comparison, uncertainty falR= 2.5 cm will be graphed in plots




Reminder from previous update

ASmaller stemlRstudy
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bin on the data from these plots
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Max v, %Uncertainty for EV < 6 [GeV]

AFit in, for each energy bin with all
simulations

Alnclude SuHl., simulation samples

A 1, sample has very high stats (>1e9), so no
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This Update

ALook at effects other variations in the decay pipe geometry can have
on flux using 2.5 cm asslgma value for variation.
ATransverse offset of the decay pipe in X, y

ATilting the upstream end of the decay pipe while keeping the downstream
end onaxis.

AFor comparison, uncertainty foiR= 2.5 cm will be graphed in plots



Tilt ©SoA, Transverse Offset (movement) of Pipe

AVery minimal contribution below
4 GeV, small contribution In genefal
all 4 of these uncertainty sources.

%Uncertainty FD/ND

2.5

1.5

Decay Pipe Uncertainties
Decay Pipe Combined Uncertainties
Decay Pipe TiltX (ds on-axis) (2.5 cm)
Decay Pipe TiltY (ds on-axis) (2.5 cm)
Decay Pipe Move TransverseX (2.5 cm)
Decay Pipe Move TransverseY (2.5 cm)
Decay Pipe Radius (0.1 m)

\|I\I\IIHI

[

1 1 1 1 I I

14 16 18 20
FHC unosc v, E [GeV]

) 3 Decay Pipe Uncertainties ' L
L; N Decay Pipe Combined Uncertainties ]
= o5 - Decay pre T!IIX (ds on-ax!s) (2.5 cm) F D =
o L Decay Pipe TiltY (ds on-axis) (2.5 cm) ]
"qCJ' — Decay Pipe Move TransverseX (2.5 cm) N
O - Decay Pipe Move TransverseY (2.5 cm) —
5 2— Decay Pipe Radius (0.1 m) —]
IS C B
1— -
0.5 ]
) S—— = — e =
0 2 -+ 6 8 10 12 14 16 18 20
FHC unosc v, E [GeV]
) 3 - ' Decay Pipe Uncertainties | T T T
Z — Decay Pipe Combined Uncertainties ]
-oé? — ———— Decay Pipe TiltX (ds on-axis) (2.5 cm) ND —
= 2.5 - Decay Pipe TiltY (ds on-axis) (2.5 cm) ]
pw C ———— Decay Pipe Move TransverseX (2.5 cm) .
8 — ————— Decay Pipe Move TransverseY (2.5 cm) —
:C) 2 1 ——— Decay Pipe Radius (0.1 m) ]
R | .
1.5 S— ]
- — ]
0.5— —_
7 o
L P |
0 L P - '_ﬁ — 1 [
0 4 6 8 10 12

14 16 — 18 20
FHC unosc v, E [GeV]



This Update

ALook at effects other variations in the decay pipe geometry can have
on flux using 2.5 cm asslgma value for variation.

ADecay pipe with elliptical crosction

AFor comparison, uncertainty foiR= 2.5 cm will be graphed in plots
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Elliptical Deformation
In the Decay Pipe CX

A G4 commands enabled for macros
& X,yindependently set

A Below 4 GeV, uncertaintiesusedoy
deformation in X& y are similar

A Follow trend ofdR

A Between 4 and 8 GeV, uncertainties are small, but
behavior does not follow each other as well.
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This Update

ALook at effects other variations in the decay pipe geometry can have
on flux using 2.5 cm asslgma value for variation.

Aad. 26 SRéE RSOl @& LJALIS
A Pipe split into 3 segments
AFor comparison, uncertainty foiR= 2.5 cm will be graphed in plots



soved Decay Pipe [

ASuggestion was to offset all segments of the
pipe 2.5 cm from the beamline axis

A Shift the upstream and downstream segments -
opposite the middle segment: ¢c®h ¢® ¢® cm HepRApvisualization of offset
A Results: averagedp ,simulations (5e®07) T

AG4 Implementation:

A The concrete enclosure of the decay pipe is hollowed out and the pipe is constructed via
G4 unions of the segmented pieces from outside to inside components.

A The user can specify via G4 commands in the macro how faxisfeach piece can be
translated (inx&y), but the internal pieces cannot be shifted outside of the concrete
enclosure.

A The external geometry of the concrete is left undisturbed.
A The whole pipe should still lrurveyablgtranslateablétilted).

A Elliptical geometry options are not enabled for segmented decay pipe.
A Elliptical crossection pipe is constructed in a similar (but simpler) manner
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Bowed Decay Pipe

Uncertainties

A Small/minimal effect below 4 GeV
ABow in x vs y has differebehavior

above 4 GeV
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A Horn Current and Proton Beam uncertainties
dominant in this region for FD/ND ratio
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